Studies aimed at elucidating the mechanism of action of CI-914, a new cardiotonic agent.
CI-914 is a novel positive inotropic agent whose cardiotonic activity is not due to inhibition of Na+, K+-ATPase or to stimulation of cardiac beta-receptors. CI-914 also has no direct effect on sarcoplasmic reticulum, mitochondria or adenylate cyclase activity. CI-914 does, however, exert a potent inhibitory effect on cardiac phosphodiesterase activity. In evaluating the effect of this agent on the different molecular forms of phosphodiesterase present in cardiac muscle, CI-914 was found to selectively inhibit PDE III, which is a low Km, cAMP-specific form of the enzyme (IC50 = 6.1 microM). This inhibitory effect was found to be competitive with respect to the substrate. Papaverine and theophylline on the other hand were found to inhibit all three forms of phosphodiesterase present in cardiac muscle. The role of phosphodiesterase inhibition in mediating the positive inotropic response to CI-914 is supported by the finding that this agent: (i) significantly elevates cyclic AMP levels in ventricular tissue; (ii) shifts the normal concentration-response to the beta-receptor stimulant isoproterenol to the left: and (iii) restores contractility to K+-depolarized papillary muscles.